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Dear Mr. Steele: 

This letter responds to the qualified health claim petition dated January 8,2004, submitted to the 
Food and Drug Administration (FDA or the agency), on behalf of Belovo, Inc., pursuant to 
Sections 40:3(r)(4) or 403@)(5)(D) of the Federal Food, Drug, land Cosmetic Act (the Act) (21 
U.S.C. $5 343(r)(4) and 343@)(5)(D)). The petition requested that the agency permit a qualified 
health claim characterizing the relationship between the consumptian ,of Belovo, Inc. omega-3 
polyunsaturated fatty acid (PUFA)-enriched eggs (Belovo. PUFA-enriched eggs) and a reduced 
risk of heart disease and sudden fatal heart attack. This petition proposed as a model qualified 
health claim for eggs: 

Consumption of one egg per day containing 660 mg of omega-3 fatty acids with a 
balanced ratio of omega-3 to omega-6 fatty acids (1:l) may reduce the,risk of heart 
disease and sudden, fatal heart attack. FDA has determined that the scientific evidence is 
supportive, but not conclusive, for this claim, See nutrition information for cholesterol 
content. 

FDA filed the petition on February 20, 2004 as a qualified health claim petition and posted the 
petition on the FDA website for a 60-day comment period, in accordance with the agency’s 
guidance on interim procedures for qualified health claims.’ 

The agency received a letter from a consumer organization about nutrient content claims and 
health claims for the omega-3 fatty acids EPA and DHA. Because Belovo PUFA-enriched eggs 
contain approximately twice the amount of EPA and DHA found in a regular egg, FDA placed a 
copy of the consumer organization’s letter in the docket for this qualified health claim petition 
and is considering it as a comment. The letter states that there is increasing scientific evidence 

1 Interim Procedures for Qualified Health Claims in the Labeling of Conventional Human Food and Human 
Dietary Supplements: Guidance for Industry and FDA. Rockville (MD): U.S. Food and Drug-Administration; July 
10,2003. Available from: http://www.cfsan.fda.gov/-dms/nuttf-e.html 



at EPA and DFIA, but not other omega-3 fatty acids, provide cardiovasc”ular benefits, although 
s not citereferences. to’support this view. The letter urges PDA to promptly authorize ( 

t content claims for foods that are significant sources of EPA and DHA. 2This comment is 
insofar as it addxesses the issue of qualified health claims in general, but it does not 

: ._, t : . _ ‘,s, ..*_ ‘r ; ,:: -;$ , ,“_: >‘: ~ I (,_,j_ ,$iscuss Belovo PUPA-enriched eggs or the Belovo qualified health &&petition specifically, 
8 ., ~ : :d’ ‘:. ,$ n& does it provide data useful in evaluating that petition. 

1 
; .:.; e,,- ,_ .:,-_I:‘, , , 
!* _i I’ it AL, ,_ ” ’ ‘: ,: \~ (’ *., ~;‘ :.yy: -- ;_ This letter sets forth the basis for IDA’s determination that there is no credible scientific ’ 1 “, % ., ,, ;: !. Y _’ <I” _ !I.“) :,’ evidence to support the proposed qualified health claim and the reasons the Agency is denying 

__. -., the petition for a qualified health claim with respect to consumption of Belovo, Inc. PUPA- 
i /, :. .’ L, enriched eggs and reduced risk of heart disease and sudden fatal heart attack. ’ I ._ 

^/ ‘.,‘, I., Overview of Scientific Evaluation of Data /. I l_______.__.--‘_ --.---. *- _ / -., * - ___, ,. ., _._*. -_- .._,i_,.-. -.... -. .-“.-- .I-.-..- I.--~*.--. -----.-_------_-,---__^_“-^ .ll, _““( .- _,----_1-_1--.- 
,‘. , ,- ,,‘_ In a review of a qualified health claim, the agency first identifies the substance and disease or ’ I’ _’ 

health-related, condition that are the subject of the proposed claim and the population to which ,’ 
the claim is targeted.3 FDA considers the data and information provided in the petition, in 
addition to other data and information available to the agency that may assist in its review of the 
relationship between the substance and the disease or health-related condition4 

Second, the agency eliminates studies and other information that are not useful to its review of 
the proposed health claim because they do not pertain to the relationship that is the subject of the 
claim (e.g., the study tested a different substance or evaluated risk reduction for a disease other 
than the one in the proposed claim). The agency then separates reports of individual human 
studies from other types of data and information. FDA focuses its review primarily on reports of 
human intervention and observational studies because such studies provide the most useful 
evidence about the proposed health claim, 

In addition to reports of individual human studies, the agency also considers other types of data 
and information in its review, such as meta-analyses5, review articles6, and animal and in vitro 

2 The letter also urges FDA to authorize only health claims that *are supported by “significant scientific agreement” 
and to abandon consideration of qualified health cIaim petitions. With respect to the general issue of qualified health 
claims, FDA continues to follow the recommendations of the July lo,2003 report of the FDA Task Force on 
ConsumerHealth Information for Better Nutrition (httn:Nwww.cfsan.fda.Etov/-dms/nuttftoc.htmlj; i.e., the agency 
continues to review qualified health claim petitions in accordance with the guidance on interim procedures for 
qualified health claims, pending the outcome of the proceeding begun by FDA’s advance notice of proposed 
rulemaking requesting comments on alternatives for regulating qualified health claims, among other topics (68 FR 
66040; November 252003). 

3 Interim Evidence-based Ranking System for Scientific Data. Rockville (MD): U.S. Food and Drug Administration; 
July 10,2003. Available from: httn:Nwww.cfsan.fda.gov/-dms/hclmgui4.html 

4 For brevity, “disease” will be used as shorthand for “disease or health-related condition” in the rest of the section. 
’ A meta-analysis is the process of systematically combining and evaluating the results of clinical trials that have 
been completed or terminated (Spilker, 1991). 
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studies. These other types of data and information may be useful to assist the agency i,n 
understanding the scientific issues about the, subs&&e, the disease or health-related condition, or 
both, but cannot themselves establish a health claim relationship. Reportsthat #cuss a number 
of .different studies, such as meta-analyses &d review ax&es, do not prkd@~suff;cient * ~: 
information on the individual studies reviewed for FDA to determine their usefulness regarding, 

,, kactors such as the study population characteristics and the composition of the products used. 
Similarly, the lack of detailed information on studies summarized in review articles and meta- 
analyses prevents FDA from determining whether the studies are flawed in critical elements such 
as design, conduct of studies, and data analysis. FDA must be able t,o review the critical 

1 elements of a study to determine whether any scientific conclusions can &IS drawn from it. 
‘, / ,I : Therefore, FDA uses meta-analyses, review articles, and similar publications7 to identify reports 

fof additional studies that may be useful to the health claim review and as background about the 
substance-disease relationship. If additional studies are identified, the agency evaluates them ..&&a-~dE”“~~~ I ” ___ “... __. _. _ . _I_“x_- .__ ,.__ _._,-T_ ,_., ._.. - .,. _ .“. - I .-. -“--- -..- .+-I,-, .~^“l_r”_“--.-.-_cI____I___~,___(__II_--- ----. _- _. 

FDA uses animal and ipt vitro studies as background information regarding mechanisms that 
might be involved,in any relationship between the substance and the disease. FDA considers 
animal and in vitro studies in its review when such studies may provide evidence that is useful 
for evaluating a particular health claim. The physiology of animals is different than that of 
humans. In vitro studies are conducted in an artificial environment and cannot account for a 
multitude of normal physiological processes such as digestion, absorption, distribution, and 
metabolism that affect how humans respond to the consumption of foods and dietary substances.’ 
Animal and in vitro studies can be used to generate hypotheses or to explore a mechanism of 
action but cannot establish’s relationship between the substance and the disease in the absence of 
appropriate human studies. 

FDA screens the reports of individual human studies for flaws and eliminates those with flaws so 
serious that they render the study results meaningless. Examples of such fatal flaws include lack 
of a control group and lack.of any statistical analysis of the data (Spilker et al., 1991; Federal 
Judicial Center, 2000).g710 Furthermore, for studies in a diseased population to be considered 
useful in a health claim review for the general US. population or target subgroup, evidence is 
needed to demonstrate that (1) the mechanism(s) for the mitigation or treatment effects measured 

6 Review articles summarize the fmdings of individual studies. 

7 Other examples include book chapters, abstracts, letters to the editor, and committee reports. 

’ Institute of Medicine of the National Academies, Dietary Supplements: A Framework for Evaluating Safety. 
Chapter 7, Categories of Scientific Evidence - In Vitro Data. Washington (DC): The National Academies Press; 
2004. 

’ Spilker, B. Guide to Clinical Trials. New York: Raven Press; 1991. pages 59 - t55 and 498. 
lo David H. Kaye & David A. Freedman. Reference Guide on Statistics. In: Federal Judicial Center. Reference 
Manual on Scientific Evidence. 2d ed. 2000. Available from: httn:Nwww.fic.gov 
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in the diseased populations are the same as the mechanism(s) for risk reduction effec$sia.non- 
diseased populations and (2) that the substance affects these mechanisms in the sg& ya$in.both 
diseased people and healthy people. i ,’ : 

‘$. : _ -.. :a 

$1 ased on the totality of the scientific evidence, FDA determines whether such evidence is1 
credible to support the substance/disease relationship, and,,if so, then determines the ranking that 
reflects the level of comfort among qualified scientists that such a rel.ationship is~scientifkxlly 
valid. _ 

In evaluating the proposed qualified health claim for Be&o PUFA-enriched eggs, FDA did not 
proceed be;yond the initial steps in its scientific review because, as discussed belovv in,section II, 
none of the reports of human studies submitted- with the petition were useful to FDA:s review. 
The studies were not useful either because the study tested a substance that-c.ama,y ,-I_x._,.._...___. __._ _,._, ““. __ ~“_ . ..^_.. I, I ---.-x_._ i”(_ -_.l-, 1.7^ ,- .“,.vi- I -. “-.--,.c ~-~~~l~-~~“-.~X 
di‘ff~ent-in~PUI?A composition than the Belovo egg or because the study was fundamentally 
flawed in design, conduct, and/or data analysis. As explained above, data and information other 
than full reports of human studies (such as the abstracts, animal studies, and other items from the 
petition that are listed at the beginning of section II) may be useful to FDA’s review for 
background, to generate hypotheses, or to explore a substance’s possible mechanism of action, 
but such data cannot establish a substance-disease relationship in humans. 

A. Substance 

A health claim characterizes the relationship between a substance and a disease or health-related 
condition (21 CFR 101.14(a)(l)). A substance means a specific food or\component of food (21 
CFR 101,14(a)(2)). The petition identifies an omega-3 PUFA-enriched egg, produced by Belovo 
SA (Belgium)-developed technology for feeding chickens, as the substance that is the subject of 
the proposed claim. The petition notes that the Belovo PUFA-enriched egg is currently being 
marketed under the name Christopher@ egg in the US. and under the name Columbus@ egg in 
Europe. According to the petition, these eggs have a PUFA composition consisting of (1) equal 
amounts of omega-3 and omega-6 polyunsaturated fatty acids (i-e., 1: 1 balanced ratio), (2) total 
omega-3 PUFA content of 660 mg per 50 g egg, and (3) omega-3 PUFA content distributed as 
83% alpha-linolenic acid (550 mg/50 g egg) and 17% long-chain omega-3 PUFA (110 mg/50 g 
egg). The relative proportion of the long chain omega-3 PUFA in the enriched egg is 1:2:8 for 
eicosapentaenoic acid (EPA, C205, n-3), docosapentaenoic acid @PA, C225, n-3) and 
docosahexa.enoic acid @HA, C22:6, n-3)), respectively. The Belovo ,PUFA-enriched egg,is a 
specific food and as such is a “substance” as defined by 21 CFR 101.14(a)(2). Therefore, the 
agency concludes that the Belovo PUFA-enriched egg meets the definition of substance in the 
health claim regulation (21 CFR 101.14(a)(2)). 

The most significant difference between a Belovo PUFA-enriched egg and a regular egg is the 
Belovo egg’s increased content of alpha-linolenic acid (ALA), an IU-carbon omega;3 PUFA. 
Data provided with the petition (Attachment C: Christopher Egg Analysis) for fat composition 
analyses of representative Christopher egg and control egg samples indicate the total fat content 
of the Below0 PUFA-enriched egg is not different from that of a control egg, whereas there is an 
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+. -I’. approximate 50 percent increase in PUFA content with offsetting decreases in saturated fat and 
‘_ 9 monounsaturated fat contentl‘ ’ ’ I , ;: ‘. .,- :” ‘, - 
“. ‘_ 

1. The petition asserts that atypical Beiovo PUFA-enriched egg contains 1’75 + 25 mg &hoiesterol 
, , _ 0 and that this amount of cholesterol is over lo-20% less cholesterol than that of a standard, egg 

containing about 220 mg cholesterol. These assertions are inconsistent with analytical data 
, submitted in the petition (Attachment C: Christopher~ Egg .Analysis). The petition included e 

cholesterol content data from two Belovo Christopher@ PUFA-enriched frozen liquid egg yolk ’ 
samples (12!90 and 1220 mg cholesterol/100g). and from one sample identified as control frozen 
liquid egg yolk (i.e., frozen liquid egg yolk from standard eggs) (1290 mg cholesterol/lOOg). 
Using 17 g as an average Lweigbt of the, yolk in a large egg, these data translate into cholesterol 
levels of 207 - 219 mg cho!esterol/egg for the Belovo PUFA-enriched egg samples, and 219 mg 
cholesterol/egg for the control sample analyzed by the petitioner. The petition also included ‘~ - -- --*-- _ ~~~~~~~~~i. .~~-d~~~~-Csl~~~~~.,.~~~l~ -@ composl te ----@~-- (pJ.j-‘v--~ -cholesterol& ‘- _. .._-_ 

There were no corresponding control whole egg composition data. The USDA Nutrient Data ’ 
Base for Standard Reference lists the cholesterol content of eggs as 4,23 mg cholesterol/g. These 
data translate to 19.5 mg cholesterol/egg (Belovo Columbus@) and 212 mg cholesterol/egg 
(USDA) for a 50 g large,egg. Thus, the data provided do not support the petitioner’s assertion 
that these eggs consistently have a cholesterol content lo-20% lower than standard eggs. 
Further, it should be noted that this very limited sample size is insufficient to confirm typical 
cholesterol content of Belovo PUFA-enriched eggs. 

The PUFA enrichment of the Belovo PUFA-enriched egg is.accounted for entirely by increased 
content of omega-3 PUFAs.; the omega-6 PUFA content is decreased slightly. Within the Belovo 
egg omega-3 PUFA fraction there is a greater than 20-fold increase in ALA content, and an 
approximate 2-fold increase in long chain omega-3’PUFAs (i.e., sum of EPA, DPA, and DHA). 
ALA comprises about 80 p&ent of the omega-3 PUFA content of the Bejovo PUFA-enriched 
egg. 

ALA and. the long chain oniega-3 PUF& serve different metabolic functions- which are not 
interchangeable. The metabolic role of EPA is as the precursor for formation of hormone-like 
substances (e.g., prostaglandins and leukotrienes) which are involved in a large number of 
cellular functions.” * DHA 1s thought to be important for brain development and functioning.r2 
The only known metabolic function of ALA is as a precursor for EPA and DHA.13 However, the 
rate of ALA to EPA/DHA conversion in humans occurs slowly and the extent to which the 
conversion occurs in humans is unclear.‘4115 Therefore, although supplementing the diet with 

‘I Jones PJH, Papamandjaris AA. Lipids: Cellular Metabolism. In: Bowman BA, Russdl RM, editors. Present 
Knowledge in Nutrition 8” Edition. Washington (DC): ILSI Press; 2001. 
l2 id. 

I3 id. 

I4 Emken E. Alpha-linolenic acid conversion to n-3 LC-PUFAs. PUFA Newsletter [on the Internet] 2003 Sep. 
Available from: htttx//www.fatsoflife.corn/articl&Print.ase?id=130 
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ALA m ay result in som e increase in tissue levels of long chain omega73 PUPA, the amount of 
long ,chain omega-3 PUPA increase, will not, be%proportional to the amount of supplem ental CAL& 
nor canthe amount of increase be predictedir6 Conversely, long chain omega-? F@As cannot 
-be converted to ALA.17 Thus, supplem enting the diet-with omega+long hhairi kFAs-(ite$-: . 
,E$PA and DHA) will not lead to increased tissue levels of ALA. 

B . l+sease or Health-Related Condition , 

A  disease or health-related.condition m eans dam age to an organ,, part, or system  of the body such 
that it does not function properly, or a state of health leading to such dysfunction (21 CPR 
101.14(a)(5)). The petition is not entirely consistent in identifying the disease or health-related 

~condition that is the subject of the proposed claim . The m odel health claim  proposed in the 
petition is for “heart disease and sudden fatal heart attack,” but the petition”s discussion of the “; _,-_. --“_--.r-~,- .._ _ _,.,_ _ ____ ._“. ” _,,- r_ -- V I-“,--.--)_ w.---i-x.- _ ._ .,I __,_^__ 
prevalence Iof the drseasem  the U.S popufatron refers to 

-.‘.‘.. -- \-_ ~-~--- _-,i . . ..) . . . ..‘.-s ‘7 ..e---- -F rc_II- __-. -.-... _.... .-. 
cardiovascular &ease,” while rts 

discussion of public health benefit anticipated from  the proposed claim  refers to “coronary heart 
disease” (CD). Both heart disease and cardiovascular-disease are general terms  that encom pass 
a num ber of different diseases; som e forms of heart disease are not cardiovascular diseases, and 
vice versa. CHD is a m ore specific term  that refers to disease of the arteries~supplying blood to 
the heart; it is both a form  of heart disease and a form  of cardiovascular disease. Taking into 
consideration all the inform ation in the petition, including the m odel qualified health claim , the 
discussions of disease prevalence and public health benefit, and the studies cited in support of the 
proposed qualified health claim , FDA concludes that coronary heart disease (CHD) is the 
specific disease intended as the subject of this claim . 

The agency also concludes that coronary heart disease (CHD) is a diseaseand therefore that the 
petitioner has satisfied the requirem ent in 21 CPR 101,14(a)(5). A  sudden fatal heart attack is a 
m anifestation of coronary heart disease rather than a separate disease or health-related condition. 
Myocardial infarction (i.e., heart attack), both fatal and non-fatal, is a CH$I endpoint used by 
FDA in its evaluation of evidence for health c@ims about reducing the risk of CHID. A  substance 
that reduces the risk of CHD in general would thereby reduce the risk of sudden fatal heart 
attack; therefore, FDA evaluated the data for both parts of the proposed qualified health claim  
together. 

C. Safety Review 

I5 Wang C, et <aI. (Tuft-New England Medical Center Evidence-based Practice Center). Effects of Omega-3 Fatty 
Acids on Cardiovascular Disease, Evidence Report/Technology Assessment No. 94. Rockviile (MD): Agency for 
Healthcare Research and Quality; 2004 March. AHRQ Publication No. 04-EOO9-2. Contract No.: 290-02-002, 

l6 id. 

” Jones PJH, Papamandjaris AA. Lipids: Cellular Metabolism. In: Bowman BA, Russell RM, editors. Present 
Knowledge in Nutrition 8” Edition. Washington (DC): ILSI Press; 2001. 
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21 CFR 101,14(b)‘(3){ii), if the substance that is the’subject of the claimis to be consumed 
‘, ,:: , ._,. : ,, ,) r than decreased dietary lt?vels, ‘the substance must be a food or a,food ingredient or a ) 

,“‘ i”. ,* I, .,_,, _ ,,‘L,,.: ‘a. _,,,. “.’ ‘, comp.onent of a food ingredient whose‘use at levels necessary to, justify a claim must be ,I *., .-p.,,:. .- _. :. ,_ i- : _ ,,: .demonstrated by the-proponent. of- theclaim, to-:FDA’s satisfaction;tobesafe and la&ful under :, ‘. .,, ; , ,,- ;i( ;,: I .‘;<< .;.:. ;‘. : applicable food safety provisions of the Federal Food, Drug and Cosmetic Act. -‘: ‘.‘i -,,,, The petition 
,(’ : .,t:.. :. ‘J’l, asserts that the omega-3 and,omega-6 PUFAs with which Belovo PUFA-enriched eggs are 
i , _, ,_ ,_ ̂_. 
‘” .‘t ‘enriched are food components of natural biological origin commonly present in food prior to e 

.I’ -’ _ ‘̂  ‘$anuary 1, 1958 and, as such, their use infood is generally recognized as safe (GRAS) through ’ I “. __ ,I experience based on common use in food. 
* _‘), 1 
,- ,_ I 

,L The Belovo PUFA-enriched egg differs from traditional eggs by a substantial increase in ALA 
” . _’ b”--- --I.. . omega-3 PUFA content. I The adequate intake (AI) level for ALA established& the Institute of __“~~__,_;_ X.- ,,___- __^_.“. --lx---~“~-.-.I1-~-“l-“Ix.~.-~--~.~--*-‘ “-.-” .__- __p_r__,__/“~-.-_..-l__ ----_--r--- - 

%%d i$?ie%it~-&%cronutrient Dretarv Reference Intakes Repor?%+-1. f-g&&y (adult females) 
’ and 1.6 g/day (adult ma les): based on the highest, median intake of ALA by adults in the U.S., “ 

where a deficiency is basically nonexistent in free-living populations. The upper boundary of the 
Acceptable Macronutrient Distribution Range (AMDR) for ALA established by the Institute of 
Medicine is 1.2 percent of energy. The upper boundary was not set on the basis of a safety 
concern; rather, it represents the highest level of ALA consumed in the form of foods by adults 
in the U.S. The AMDR upper boundary is equivalent to 2.7 g ALA/2000 .kcal. The daily intake 
of ALA resulting from adding one Belovo PUFA-enriched egg. (OS5 g ALA) to the AI for ALA 
(based on highest median adult intake) is less than the AMDR upper boundary (1.6 + 0.55 g/day 
= 2.15 g/day). 

The Belovo PUFA-enriched egg has an approximately 2-fold enrichment in the long-chain 
omega-3 PUFAs of fish oilS,‘compared to conventional eggs. GRAS notifications that FDA has 
received for uses of fish oils as dietary sources of long chain omega-3 PUFA are based on an 
assertion that the maximum acceptable daily intake (ADI) for EPA and DHA combined is 3 g per 
day.t9 FDA has not objected to the basis for self-determinations of GRAS status for these fish 
oils as food ingredients under conditions of use not expected to contribute to daily intake of IPA 
and DHA exceeding 3 g. ~ 

Although the information about the omega-3 fatty acid enriched egg submitted with the petition 
and otherwise available to the FDA does not raise concerns that would lead the Agency to 
question the petitioner’s assertion that the levels of omega-3 fatty acids contained in the egg as 
cited in the petition are safe and lawful, the Agency did not assess whether the petitioner met its 

I* Institute of Med icine of the National Academies. Dietary Fats: Total Fat andFatty Acids. In: Dietary Reference 
Intakes for Energy, Carbohydrate, F iber, Fat, Fatty Acids, Cholesteroi, Protein, and’Amino Acids. Washington 
(DC): The  National Academies Press; 2002. p. 8-1 - 8-99. 

lg GRAS Notice Numbers GRNQOO137,  GRNOOO109,  GRNOOO105,  GRNOOO102,  and GRNOOO097.  A summary of 
all GRAS Notifications received by FDA is avaiIable at http://www.cfsan.fda.gov/-rdblopa-gras.html 



Page 8 -- Mr. I$lward A. Steele 1 
burden on this issue. It was not necessary for FDA to do so because the Agency is deny&the 
proposed &aims for lack of credible evidence, as discussed in section III below.. “I”. : 

t : 
l II. The Ageney’Konsideration of a Qualifie~dBealth Claim * _’ 

I 
$ , he petition submitted 74 publications as evidence to substantiate the relationship for this claim. 
These public;ations consisted of ,18 intervention studies2’ 28 observational studies,2: 11 review 
articles,22 2 position papers from the American Neart Association,23 2 editorials,” 2 meta- 
analysis articles,25 2 food composition surveys,26 1 Federal Register notic&,27. 2 food composition 

1 ‘. 4 data on eggs,28 1 book chapter?’ 3 in vitro studies,30 3 experimental animal studiesi31 and 1 
, 

* ‘, meeting report.32 

.- _.-I_.~ _, .- _ .._- ,-, ___. “_“_._ __,_ -_ ._..-_ ._-;. ~.. -__. --.-. “._. -.--, ._. .,.. - -. .,._..,. - -., .-. ,“._~. _, .x_x_~~~l”_.__l~~~.~__r--*.,~~-.----.-.~--- -~- 
FDA has identified the following endpoints to use in identifying CHID risk reduction for 
purposes of a health claim evaluation: coronary events (e.g., fatal and non-fatal myocardial 
infarction (MI), ischemia (inadequate blood flow caused by blockage of circulation), 
cardiovascular death (i.e., death from cardiovascular disease), atherosclerosis (narrowing of the 
arteries), high blood pressure, and serum total and LDL cholesterol, High blood pressure, serum 

2o Petition’s reference numbers: 13-15,27,55-63, and 65-69. Citations listed in Appendix A. 

” Petition’s reference numbers: 6,8,9,23,26-28,30-37,39-49,53, and 54. Citations listed in Appendix 3. 

22 Petition’s reference numbers: I, 2,5,7,11, 17,19,20,72, and 74. Citations listed in Appendix C. 

23 Petition’s reference numbers: 4 and 16. Citations listed in Appendix D. 

24 Petition’s reference numbers: 29 and 38. Citations listed in Appendix E. 

25 Petition’sreference numbers: 10 and 12:Citations listed in Appendix F. 

26 Petition’s reference numbers: 21 and 22. Citations listed in Appendix G. 

27 Notice of Availability of Proposed Food Guide Pyramid Daily Food Intake Patterns and Technical Support Data 
and Announcement of Public Comment Period, 68 Fed. Reg. 53536,2003 Sept 11,2003. 

28 Human Nutrition Information Service. USDA. Agriculture Handbook No, 8. 19X9 Supplement; and USDA 
National Nutrient Database for Standard Reference, Release 16 (2003 Jul). 

29 Bang HO, Dyerberg J. Lipid metabolism and ischemic heart disease in Greenland~Eskimos. In: Draper HH, editor. 
Advances in nutritional research, Volume 3. New York: Plenum Press; 1980. p. l-22. 

3o Petition’s reference numbers: 24,25, and 50. Citations listed in Appendix H. 

3’ Petition’s reference numbers: 50,5 1, and 52. Citations listed in Appendix I. 

32 Hu FB, Willett WC. Optimal diets for prevention of coronary heart disease. JAMA. 2002;288:2569-78. 
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.~total cholesterol, and serum L?L-cholesterol are surrogate dndpoints for CHD.?3 A low IIDL- *; .“’ -:,,..‘,. ;,*,.::~~~‘~i:.~ ;;;:, “: _, ,” >,,: ,,_ :,. ;,:‘:“> ,.,: . “J .: ,~ jT:,,zyil cholesterol level is a risk fa&or for CPD3” Atherosclerosis is the underlying cause of CHD, 

3.’ ‘; .,‘” _’ _I 3: \;* ..~ ” ,-? ‘;. ̂ ,, :* &hich can lead to the signs of CHD, including coronary events &II, ischemia) and ’ 
>, v”..;, :y.,, _ *.-,*.1 , .:. ^, $“G, .?, - cardiovascular death,“--To. evaluate whether there is credible evidence that a substance-reduces ,<,,a -, .,, ‘,, ,.).. ’ the risk of CHD; FDA cd&i&& whether studies using ,the substance sholjv a beneficial effect on 1 ‘:. , Z‘,. ” 2” : ,‘<_ :.I. ::‘:,. 1: i , ,’ .‘i; p ,__ ; .,C( ,;., ,‘,,:. ,/ ~2‘ ; 1 :,, _ r: t i .:: -,I .;. _” 1 ofie of these endpoints, which are predictors or indicators of CHD, or a direct effect on the .- _<.I ,) ‘, ,a, ’ _. .:prevalence of CHD. ’ ( 
_.,d’_ ‘“Zi ., ,,(~. ! -. t .) ,z: ._ :: ,,,<;..:c.;, j,c. .; ._’ - j 
:.* ‘.‘_ I _. :.., ‘The agency did not consider all the publicatioas cited in the petition to be useful to its review of .‘, ” .; , 

* / ; ;.::, _’ ‘. this substance/disease relationship. In particular, IDA did not consider the food composition 
,)_ _‘. 
,^ ~ 

surveys as pertinent because they did not investigate the relationship of the specific PUFA ’ 0 
composition of the Belovo PUPA-enriched egg and incidence of he&art disease or surrogate 

2 

> measures of CH? risk. Othertypes of publications that FDA uses only as background-are _TI-“- -i-7~-^ ,--wI-.“IIFc‘̂ -“I”~-. +- .-i--.y,~ .I 
-----~-“.~~~~~~~-~~~-~~~~~~cient~fic Evaluatron 

-_1__-_- 
of Data. 

A. Assessment of Intervention Studies 

Your petition cites a total of 18 intervention studies in support of the proposed qualified health 
claim. 

PUFA Dietarv Sutdement Intervention Trials 
Among the clinical intervention trial reports submitted in the petition were seven studies in 
which the active treatment was a fish oil supplement at doses ranging from I.8 g/day to 6 g/day 
of fish oil omega-3 long chain PUPA (Reis et al., 1989; Kaul et al., 1992; Leaf et al,, 1994; 
Sacks et al., 1995; Singh et al.,,1997; von Shacky et al., 1999; and Andrioli et al., 1999). These 
studies do not provide credible evidence for the proposed claim because the PUPA composition 
of fish oil is unlike that of the Belovo PUFA-enriched egg, According to the petition, the Belovo 
PUPA-enriched egg has a 1: 1 ratio of omega-3 to omega-6 PUFA, whereas fish oils typically 
have an omega-3 to omega-6 PIJFA ratio of greater than 6: 1, The Belovo PUPA-enriched egg 
also has a 5-fold excess of ALA relative to long chain omega-3 PUPA, whereas fish oil omega-3 
PUPA is essentially all long chain PUPA with only an insignificant ALA content. Furthermore, 
the doses of omega-3 long chain PUPA in the fish oil supplements are all in excess of lo-fold 
greater than the 0.1 g of omega-3 long chain PUPA provided by one Belovo egg, which is the 
daily consumption recommendation in the proposed claim, The petition includes no dose- 

33 National Heart, Blood and Lung Institute (NHL31); National Institutes of Health. Third Report of the Expert 
Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in. Adults (Adult Treatment Panel III); 
NIH Publication No. 01-3670; 2001. Available from: htt~:N~~w.nMbi.nih.govlsluidel-lnes/cdf 

34 id. 

35 National Heart, Blood and Lung Institute (NHLBI); National Institutes of Health. Coronary Heart Disease 
Explained. Available from: httn://nhlbisunnort.com/chdl/chdexu.htm 
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.: “‘. z2 ). : .a. :: ,: ;.. :“‘,r.:.:i ,i &S,’ : &lay could be.;extrapolated to the amount of omega?3 ‘long chain P IJFA found in Belovo eggs. 
: , ,,, ,:; ;, >, CA‘: ny : ‘- ,; ..a, : I ‘, .‘, . ‘ ‘Because the PUFA com position of the’fish oil supplem ents bears no sim ilarity to thaf of the .; .,.;7.>;: :” . . . .I “.- -Belovo PUFA-enriched egg, and b&au&the daily dose*of omega-3 long+hain-PWAin these Vi, ‘-.F  ̂ ._: -I ji. L. /. 

*. . , ,+‘: :.>. .r .,, ‘I ._. ,-, “’ .I ::. ,“/ f$# oil studies greatly exceeds the daily intake from  a Belovo egg, FDA did not consider the : ‘_I y_ ,I.,I ‘-.^ ;,;, ; c;, , ; I .: , ..I. ._’ .results from  the fish oil intervention studies in evaluating the proposed qualified health claim , *  , .>, :, ..:‘..” 0 _:,‘_ ,_ I~ r -.. .:: A .. _, ‘_ _ )I.,,, ‘: :~.‘” ;‘: , ‘I . c ~ The petition cites three reports from  the GISSI-Prevenzione trial (Marchiuli, et al., 1999; S tone, ’ 
: ..: ‘, ‘, ._ ‘, ,’ y, . ‘et al., 2000; and M archioli; et al., 2002). The, dietary intervention in the GISSI-Prevenzione trial .:::; ’ 

;, ._ ‘_ tias a daily 1 g PUFA supplem ent containing 0.875 ,g omega-3 long chain PUFA (as EPA and 8, ’ ” DHA) without significant amounts of either ALA or omega6 PUFA. This c;lietary supplem ent , “: 1 ( 
,- bears no sim ilarity to the PUFA com position of the Belovo PUFA-enriched egg in which the 

1, _, ,~, omega-3~~~t~y,~A-~din..~~~~~.~e~~-~~A.. PUFA ._ __ , __. -. -_ ‘. : content are equal. Therefore,,FDA did not consider the re$ults from  the GISSI-Prevenzione trial 
in evaluating the proposed,qualified health claim , ‘I 

In addition to the fish oil supplem ent group noted above, ‘the clinical intervention trial reported in 
Singh et al., 1997, included an intervention group that received a daily dietary supplem ent of 
m ustard oil providing 2.9 g per day of ALA. In this study there were no statistically significant 
effects of m ustard oil on the heart disease risk endpoints evaluated by the investigators {sudden 
cardiac death, total cardiac deaths, nonfatal M I, and total cardiac events);-however, there were 
statistically significant risk reductions for several M I recovery com plications (angina pectoris, 
arrhythm ia, and poor left ventricular function) among the M I patients receiving m ustard oil 
supplem ents relative to M I patients receiving a placebo. The report provides no inform ation 
about the m ustard oil used other than that it was a refined oil with an ALA content of 14.5 
percent. According to the USDA Nutrient Database, m ustard oil.has an ALA content of about 6 
percent.36 Accordingly, the m ustard oil supplem ent usedin Singh et al., 1997 appears to be of 
atypical, possibly unique com position, Given the report’s lack of detailed inform ation about the 
m ustard oil used in the Singh et al., 1997 study, it is impossible to determ ine whether its PUFA 
com position was com parable to that of the 3elovo egg. Therefore, the relevance of these results 
to the Belovo PUFA-enriched egg cannot be determ ined because of a lack of inform ation about 
the com position of the m ustard oil supplem ent. 

The clinical intervention trial reported in Leng et al., 1998 involved use of a PUFA dietary 
supplem ent providing 1.68 g per day of omega-6 gam m a-linolenic acid (GLA) and 0.27 g per 
day of EPA. This dietary supplem ent is fundam entally different in PUFA com position from  the 
Belovo PUFA-enriched egg in that the dietary supplem ent contains, no ALA, and its omega-3 to 
omega-6 PUFA ratio is only 0.16: 1 rather than the 1: 1 ratio of the Belovo egg. Further, the 
Belovo egg contains no GLA, which is the predom inant PUFA in,the dietary supplem ent. 
Therefore, because the PTJFA com position. of the dietary supplem ent in this study is 

36 USDA Nutrient Data Laboratory. USDA National Nutrient Database for Stand.ard Reference, Release 17. 2004. 
Available from : Http://www.nal.us&.gov/fnic/foodconm 
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fundamentally different from that of the Belovo PUFA-enriched egg, FDA did not consider the 
results from Leng et al., 1998 in evaluating t&proposed qualified health claim. 

In addition to the fish foil supplement group noted above, the &mica3 intervention trial reported in 
@&ioli et al., 1999, included an intervention group that received a daily dietary supplement of 
soy lecithin providing 1.5 g per day of omega-6 PUFA and 0.5 g ger day of omega-3 ALA. 
Although the ALA content of this supplement was comparable to the ALA content of a Belovo 
PUFA-enriched egg, the PUFA composition of soy lecithin differs from that of the Belovo egg in 
other important respects. Unlike the enriched-egg, soy lecithin contains no long chain omega-3 , 

’ ‘, PUFA and the omega-3 to omega-6 PUFA ratio is only 0.33: 1. Therefore; because the PUFA 
composition of the dietary supplement in this study is fundamentally diff&ent from that of the 
‘Belovo PUFA-enriched egg, FDA did not consider the results from Andrioli et al., 1999 in 

In short, in each of the intervention trials discussed above, the composition of the,,supplement 
was substantially different from that of a Belovo PUFA-enriched egg, For this reason, FDA did 
not consider the results from these studies inevaluating the proposed qualified health claim. All 
of the PUFA dietary supplement clinical intervention trials discussed above, with the exception 
of Andrioli et al., 1999, were secondary prevention trials; i.e., they were c.onducted in patients 
under treatment for cardiovascular disease. Whether any reportedeffects in patients with 
cardiovascular disease would be predictive of CHD risk reduction in healthy people has not been 
addressed in our evaluation.37 

Diet Modification Intervention Trials 
In the intervention trial reported in Turpeinen et al., 1979, which was conducted in 
institutionalized subjects, subjects in the treatment group were fed a diet in which vegetable oil 
replaced most of the dairy fat in their usual diet. Dietary parameters that were changed by this 
diet modification included, among others, a 50% decrease in saturated fat-intake, a 40% decrease 
in cholesterol intake, and a 3.7 g/day increase in average ALA intake. By comparison, addition 
of one Belovo PUFA-enriched egg per day to the diet adds approximate@ 16 g/day of-saturated 
fat, approximately 200 mg/day of cholesterol, and only 0.56 g/day of ALA. Because the dietary 
modification evaluated in this study is nut comparable to the dietary modification that would 
result from consuming one Be&o PUFA-enriched egg daily as recommended ‘in the proposed 
qualified health claim, FDA did not consider the results from Turpeinen et al., 1979 in evaluating 
the proposed claim. 

37 Health claims are intended for the general population (i.e., people who do not have the disease specified in the 
claim) or a designated subgroup ,(e.g., women of childbearing age). To reduce the substantia1 amount of resources 
and time needed to obtain sufficient endpoint observations for statistical significance, clinical intervention trials are 
frequently conducted in individuals diagnosed with a particular disease. The relevance of effects of an intervention 
in diseased individuals to the prediction of effects in healthy people on risk of developing the disease must be 
considered individually for specific substance-disease relationships. See discussion in section III of FDA’s letter 
responding to health claim petition dated June 23,2003 (Wellness Petition): Omega-3 Fatty Acids and.Reduced Risk 
of Coronary Heart Disease (Sept. 8,2004). AvaiIable from: http://www.cfsan.fda.gov/-dms/ds-hr38.html. 
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fk 
sules. Among the subjects receiving the “fish advice,” the average long chain omega-3 

’ :“‘. ” ; :‘~ ‘i .I /’ 
i ‘1 . ’ ‘l 

~,-:; (-‘: .‘!: I$ A (as EPA) daily consumption was .approximately 3.5fold-greater than the amount of 
,_ *, ‘- : ‘, :.il; , -. :t r: _, -is :,.,: omega-3 long chain PUPA contained in one Belovo PUFA-enriched egg. Furthermore, unlike 1 

/ .+s .r,“I; ,,.I ;;*.s ,, ,/, __ ‘L 1 :‘,; , I’ -‘? ,. ,_ *, I’ ;:,the .Belovo :PIJFA-enriched egg in which ALA is the predominant omega-3 PUPA and in which ’ 
~‘.\, .: ‘. ‘,( _- ;: _. “-L, i ,.,. there is a 1: 1 ratio of omega-3 to omega-6 PUPA, fatty fish and the fish oil supplements contain ; ,~, _ .~C’ ) c.1 *. . .> ‘i__/ .I” .’ ; ,. (, mmimal ALA and approximately,a 10: 1 ratio of omega-3 to omega-6 PUPA. Because the 

.: :. ,,‘., _) .,r * : ‘dietary modification evaluated in this study is not cemparable to the dietary modification that 
,. would result from consuming one Belova-PUPA-enriched egg daily as redommended in the 

” ; ., 
----. -proposed qualified health claim, FDA did not consider the results from Burr et al ,1989 in ~,-I-.‘-.,“-~---- --_,. _ ---., -.-_. ,_ ., ._. ,.I_ .-.._ _^_. _1 ..__--_ r__ -_ _I_ i _ I __--,, ^^_“r. _--, “_...1. ,.. ( . -.-.--11-.-. I. -~-. _.1 ._ ~.- -. ,_------ ...._.. ._. _.. 

. evaluating the proposed claim. t 
I ‘k 

._ ” 

I ., 
The intervention trial reported in de Lorgeril et al., 1999 (Lyon Diet EIeart Study) compared the ,’ ’ 
effects of a Mediterranean-type diet to those of a prudentWestern diet in M I survivors. There 
were so many significant dietary differences between the two groups (e.g., the Mediterranean- ’ 
type diet wcas significantly higher in dietary fiber than the Western diet snd significantly lower in 
calories, total fat, saturated fat, polyunsaturated fat, and cholesterol) that this study.provides no 
useful information about the effects of adding Belovo PUPA-enriched eggs to the diet. 
Accordingly, FDA did not consider the results from de Lorgeril- et al., 1999 in evaluating the 
proposed qualified health claim. 

In summary, FDA did not consider the results of these studies in evaluating the proposed 
qualified health claim bedause the dietary modifications tested in these studies were not 
comparable to the diet changes resulting from addition of one Belovo PIJPA-enriched egg to the 
daily diet. 

As-was the case with the PUPA dietary. supplement intervention trials, the DART and Lyon Diet 
Heart Studies were both secondary prevention studies conducted in M I petients. Whether any 
reported effects in M I patients woul,d be predictive of CHD risk reduction’in healthy people has 
not been addressed in our evaluation. 

Enriched Egg Intervention Trz’als 
The petition included reports from three clinical trials in. which the intervention involved adding 
omega-3 PUFA enriched eggs to the subjects’ diets (Jiang and Sim, 1993; Prado-Martinez et al., 
unpublished; and Watrin et *al., unptiblished). 

The study reported in Jiang,and Sim, 1993, was a randomized, parallel arm, 18-day trial with two 
treatment groups. There was no indication of treatment blinding in the study report, Study 
subjects were encouraged to maintain their habitual diet but avoid excessive consumption of 
organ meat, fish, and alcohol. There was no indication that diets were monitored during the 
study, nor did the report discuss diet composition. The intervention consisted of a breakfast, 
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consumed daily at the study site, which ineluded either two,fried omega-3 FLEA enriched eggs 
or ttio fried regular eggs. The omega-3 PUFA-enriched eggs used in Jiang and Sim, i993, were’ 
not Belovo eggs but were similar (not identical) in FUFA composition to ,a Belowu egg. For 
example, like BeWo.eggs,.the eggs in-the Jiang and Sim study’were pr~~~~~tly~e~~~~ a’ 

I vyith ALA. Neither the group means nor the variation about the means for measured parameters 
were reported in this study: Pre- and post-test values for si,x parameters were compared within 
groups by, paired t-tests without adjustment of significance levels for m&iple comparisons, 
There were no statistical comparisons madelbetween groups. m)A finds that this study was not 
conducted in #a manner consistent with generally recognized scientific ~procedures and principles , 
for dietary intervention trials in that there was no apparent control or monitoring of the diets 
consumed during the trial, and the analysis of the results lacks a statistical comparison of the 
‘active treatment and control treatment group~.~* Therefore, FDA did not consider the results of 
Jiang and Sim, 199_3_inev~~~~~~~~o~~f.~~~~~~~----”-- ’ _.-_____ c?-.I-x._--I- .--- __- --.--- -“-- 

The study described in the unpublished report of Prado-Martinez et al?9 was a randomized, non-, 
blinded, parallel arm, 8 week trial with tv\yo dietary groups. Study subjects consumed their usual 
diets during the study and kept dietary records, which were collected weekly. However, other 
than frequency of egg consumption, no information about dietary composition was reported. 
One group consumed their usual diet without modification throughout the study period;~ this 
group was reported to have a mean egg intake,frequency of-O.65 eggs per .day. The second group 
consumed 1 to 2 Belovo Columbus@ eggs per day and excluded other eggs from the diet; this 
group was reported to have a mean egg intake frequency of 1.13 eggs per day. The variation 
about the mean daily egg intake was not reported. Pre- and post-test values for 17 parameters 
were compcared within groups by paired t-tests without adjustment of significance levels for 
multiple comparisons. There were no between group statistical compwlsons. .FDA finds that 
this study was not conducted in a manner consistent with generally recognized scientific 
procedures and principles for dietary intervention trials in that there was no apparent control of 
the diets consumed during the trial, and the analyses of the results lack a statistical comparison of 
the active treatment and control treatment gro~ps.~’ Therefore, FDA did not consider the results 
of this study in evaluating the proposed qualified health claim. . . - 

3* Spilker, B. Guide to Clinical Trials. New York: Raven Press; 1991. pages 59 - 64 and 498.; and David H. Kaye 
& David A. Freedman. Reference Guide on Statistics. In: Federal Judicial Center. Reference Mama2 on Scientific 
Evidence. 2d ed. 2000. Available from: httn://www.fic.e;ov 

3g Petition refezence number 14. <Prado-Martinez C, Moreno MC, Anderson AHN, Matinez RM, Melero CD. Effects 
of substituting standard eggs for Columbus@ eggs in the diet of Spanish postmenopausal female volunteers. 

4o Spilker B. Guide to Clinical Trials. New York: Raven Press: 1991. pages 59 - 64 and 498.; and David H. Kaye 
& David A. Freedman. Reference Guide on Statistics. In: Federal Judicial Center. Reference Manual on Scientific 
Evidence. 2d ed. 2000. Available from: httD://wwW.fic.zov 
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.‘.‘,7,; ;::.~, ..,“I*‘-, 1 “YC I ’ :‘;$&k! -iTtie study described in the unpublished report of Watrin et i:’ -was a non-randomized non- 
” i..’ . ::,?“’ , ‘y-,’ . ...’ i. ” ,.# ‘l’.P :, .;$,, L .,; .;- 2, ‘-,y; ;_,. _r,, i “_, -(if<; ‘_ 

5 ::bblinded, single soup trial c&d&ted in hypercholesterolemic patients (mean total cholesterol ,, __ 
& _., ,,,. ,>.;:.,:. “““,,.--,Ievel263mg/d[L, mean LDLcholesterbi 182 mg/dL) of a lipid management clinic for children, ,,>_ I ..“‘:-:* -;‘.:-I r.,, ‘....‘,; : ,,; “Y’ 

(I ~ : “<,, ,;. i>:<;-w,- $!+$$f the 12 children~ who completed the study, six were, taking lipid-lowering medications, w&&h- : .- I, ,. ;, ,) i . . ::.. : &.‘, :;-’ “. ., they continued tliroughout ;the trial period. A11 subjecta were assigned to add 4 Belovo ,” ..‘” 1: &‘“,;,,:” ‘,-‘-,:;y. :‘ ., , 
.,“S_, A ,, ,’ ;. : ; _ 1, ‘__, ” .~: \ 1: .* ,,C%lumbus@ eggs per week to their diets. All subjects continued following a STEP I cholesterol- 1 + 7 _. 6 ,. -) ‘J .t , t 
f. ‘: I :, .: p :, I: ;.-, 

i ,‘lo&ering diet that they had, been following prior to enrollment in the study. The Wilcoxon :< ,, ‘ ,A:;. \. _ “‘S! “,“: j.; ,:;I, ;;. : ,I _ “signed rank test was used to compare pre-and post-test paired measurements. FDA finds that this 
: I __ ,,-. ‘;,.. ),-,,.,,‘, 1’ study was not conducted in a m&nner consistent with generally recognized scientific procedures 

: I,.” .\ .,.,I’ :.: and principles for dietary intervention trials in that there was no control group, no randomization, 
_’ :. _ ‘T,,::, and no blinding of treatment assignment.42 Further,’ the usefulness of results seen in this 

underlying metabolic disorders contributing to hyPercholesterolemia, 
‘8 _ ,, population, children with 

in the general healthy US ‘pzlation is onable. *_ --,.,,- .e..-“Y~- . . . . *,r ---m~~-“.----<^‘“““-* --w.- 
the results from this study m evaluating 

j___.i*_._ .-___ _ ____ 1_1--.--- 
Ged qualified 

-__I_ 
_I health claim. ‘4 

In summary, FDA concludes that among the 18 chnical intervention trial reports included in the 
petition, none is useful in evaluating the effects of Belovo PLJFA-enriched eggs on heart disease ’ 
risk. 

B. Assessment of Observational Studies I/! . 

The petition included a total of 28 observational studies as support for this qualified health claim. 
These consisted of 17 prospective cohort studies, 4 case-control studies, and 7 ecological studies, 

Prospective Cohort Studies l 

The petition summarizes 17’reports from prospective cohort studies. Nine of these reports are 
from studies that evaluated an associationof fish intake and cardiovascular disease risk 
(Knunhout, et al., 1985; Krumhout, et al., 1995; Morris, et al., 1995; livlann, et al., 1997; 
Daviglus, et al., 1997; Albert, et al., 1998;.Qoman, et al-., 20.00; Iso, et a1;,‘2001; and Hu, et al., 
2002). Another report cited in the petition (Rissanen, et al., 2000) used se&n long chain omega- 
3 PUFA data as a proxy for fish consumption in Finnish men. Because fish consumption 
contributes to dietary intake of long chain omega:3 PUPA but does not significantly contribute to 
dietary intake of ALA nor of omega-6 PUPA, FDA did not consider evidence from these studies 
of associations between fish intake and cardiovascular disease risk in eval’uating the proposed 
qualified health claim for Belovo eggs, in which the predominant omega-3 PUFA is ALA and 
which contain equal amounts of omega-3 and omega-6 PUFA. Simil&ly, a report that evaluated 

4’ Petition reference number 15. Vatrin I, Braseur D, Carpentier YA. Effect of the consumption of o-3 fatty acid- 
enriched eggs on the lipid profiles of adolescents with hypercholesterolaemia. 

42 Spilker B. Guide to Clinical Trials. New York: Raven Press; 1991. pages 59 - 64 and 498.; and David H. Raye 
& David A. Freedman. Reference’Guide on Statistics. In: Federal Judicial Center. Reference Manual on Scientific 
Evidence. 2d ed. 2000. Available from: http://www.fic.gov 
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association of nut consum ption frequency and CHD endpoints in Physicians’ Hea&h%&y~data 
(Albert, et al., 2002a) has no relevance to the PUFA com position of the Befavo P IJF&enrkhe$ 
egg. Nuts in general are not a dietary source of ALA; m ost of the conrim only e*n nuts,.contain, 

( little or no omega-3 PUFA. W .alnuts, the only com m only eatenzut ~~~~~:~pp~~~~~~~ 
4 ,qontent, has an omega-3 to omega-6 PUFA ration of only 0.2:l. 

Two prospective cohort studies evaluated correlations of eig consutiptio@  to setim  cholesterol 
levels and dHD risk (Dawber et al., 1982; Hu et al., 1999a). In that the dietary variable in these 
studies was egg consum ption in general rather than consum ptionof PUFF-enriched eggs vvith a 
com position com parable to that of the Belovo egg, FDA did not consider. the results from  these 

, 
, 

‘, *  ,I “, ltwo studies in evaluating the proposed qualified health claim . 

Four prospective cohort study reports (Dolecek, 1992; Ascherio et al., 1996; Pietinen et al., -.-l-l.~--- -;- .--. __l_l.- -. ..,, _ _ ..____ ..,- _~-,- _^ _) __rX _-.,,__ m~~.y-i-‘““,-- _. ..‘*,^“.ph.j”-- 19~%?iZRu, et aT., I!ZJ9b$%hxated” assocratrons between.~~~~~~~~~~~F~d various total 
diet PUFA variables such as linoleic acid intake, ALA intake, long. chain omega-3 PUFA intake, 
ALAninoleic acid ratio, or total omega-3/om ega-6 PUFA ratio. FDA did not consider the 
evidence for assocjations between total dietary PUFA intake and heart disease risk in evaluating 
the proposed qualified health claim  because the proposed claim  concerns putative effects of a 
single food of a specified unique PUFA com position. The. dietary PUFA variable analyzed in Izu 
et al., 19991, was the dietary ALA/hnoleic acid ratio (ALA and IinoleniG acid.am the 
predom inant dietary omega-3 and omega-6 PUFAs, respectively); the quintile m idpoints for 
ALA/linolenic ratio in this analysis ranged from  0.07:1 to 0.14:1. Therefore, the results of this 
study are not relevant to predicting potential effects of consum ing an ALA-enriched Belovo egg 
with an omega-3/om ega-6 PUFA ratio of 1: 1, Pietinen et al., 1997 evaluated the association of 
m ajor coronary events or coronary death and intake of total PUFA, hnoh&c acid, ALA, and 
omega-3 fish fatty acids. The results reported in Pietinen et al., 1997 show no association of 
ALA intake and either CHD risk or CHD m ortality. Accordingly, even if FDA had considered 
these results, they would not support the proposed claim , The report of Aseherio et al., 1996 
concluded that their data support a specific CHD preventative effect of ALA intake, and also that 
their data support an effect of saturated fat and cholesterol intakes on increasing CHD risk. Even 
ifFDA had considered these results, they do not support a net CHD risk benefit of consum ing 
ALA-em -i&red eggs that are also a significant dietary source of saturated fat and cholesterol. The 
study reported by Dolecek et al., 1992 evaluated intake of both ALA and omega-3 long chain 
PUFA. Although these authors rep,orted a significant trend of decreased CHD m ortality and 
cardiovascular disease incidence when ALA intake was calculated as a percentage of calories, 
they did not conclude that their results support the hypothesis that all omega-3 PUFA, both ALA 
and the long chain PUFA, have an effect on CHD risk. Their conclusion was only that the 
results support the hypothesis that the fatty acids found prim arily in fish ails ~(i.e., EPA and 
DHA) protect against cardiovascular disease. 

43 USDA Nutrient Data Laboratory. USDA National Nutrient Database for Standard Reference, Release 17. 2004. 
Available from : httr,://www.nal.usda.aov/fnic/foodcomo 
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Case Control Studies ., 
The petition summarizes reports from 4 case-control studies. All four ofthese stiidies e&luatec$ 
associations of heart disease risk and long chain omega-3 PUFA, intgke e&mated fro@ either fish 
consumption (Gramenzi et a&1990; Sis$ovick, et al;., 2000; and T~vani, etal., 200&J.& from- 
serunr fatty acid content (Albert,& al., 2002b). As explained above, FDA did not.ccywid& 

‘evidence for associations of long-chain omega-3 PUFA and disease risk in evaluating the 
proposed qualified health claim becausethe proposed claim concerns thelB,elovo PUPA-enriched 
egg in wlii& the predominant omega-3 PUFA is ALA, not longchain omega-3 PUFAs, 

Ecolonical Studies 
(The petition sumrharizes 7 ecological studies of subpopulation groups, sub as Greenland 

, Eskimos and Alaskan Native Americans, which have in common a highs intake of fish (Bang and 
Dyerberg, 1980; Hirai, et al., 1980; Kroman, et al., 198_O;.,.&agawa eta1 ‘198 .“.,#“L..“. 2” -,“x-.--7. $i!zKlL.. *~~~~ii;;:r~~~~~p~;ana~~~~uez,‘e~~~;‘~~~~).~‘.~e key dietmy ve$ble i$&f$& in these 
studies was the long chain’omega-3 PlJl?A ConEent of cold water fish. Because the subject of the 
petition is an egg enriched predominantly with omega-3 ALA rather thanthe long chain omega-3 
PUFA of fish, FDA did not consider the results from these ecological studies in evaluating the 
proposed qualified health claim. 

III. Strength of the Scientific Evidence I 

Based on FDA’s review of the totality of publicly available scientific evidence, FDA concludes 
that there is no credible scientific evidence to support a relationship between Belovo omega-3 
PUFA enriched eggs and reduced risk of CHD, including sudden fataJ heart attack,~because the 
intervention and observational studies submitted with the petition are-not :useful in evaluating the 
proposed health claim. Specifically, the test substances in the great majority of these studies did 
not have a l?I%A composition comparable to that of the Belovo PUFA-enriched egg; the 
remaining studies were fundamentally flawed in design, conduct, and/or data analysis. 

IV. Disqualifying Nutrient Levels 

Even if there were credible’ evidence for the proposed claim, Belovo PUFA-enriched eggs would 
be disqualified from bearing a health claim because of their chol,esterol~content. Paragraph (e)(3) 
of 21 CFR 201.14 prohibits the use of healthclaims~on foods thatexceed.any of-the disqualifying 
nutrient levels identified in 21 C.F.R. 101;14’(a)(4) , unless FDA has made a finding that such a 
claim will assist consumers in maintaining healthy dietary practices‘ The disqualifying 
cholesterol level identified in paragraph (a)(4) is 60 milligrams (mg) per reference amount and 
per labeled serving. A standard large egg contains 212 mg of cholesterol,44 The petition states 
that a Belovo PUFA-enriched egg dontains 175 ~fi 25 mg of cholesterol, although analytical data 
provided in the petition suggest the typical cholesterol content of a Belovo FUFA-enriched egg is 
higher, between 195 and 219 mg. 

44 USDA Nutrient Data Laboratory. USDA Nationa Nutrient Database for Standard Reference, Release 17. 2004. 
Available from: http://www.nal.usda.gov/fnic/foodcomp 
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‘. (_ ‘, _::- *;., ‘) The petition requests thatE@A exem pt the proposed qualified health claim  for Belovo PUPA, 

,. I ,’ enriched eggs from  the disqualifying cholesterol. level. In support of this request, the petition 
-_. 7 asks -FDA-to _consider whether emerging science-and new u~derst~~n~s-~uf nutritional factors 

‘. :. have m ade the concept of a fixed disqualifying nutrient+level outdated and whether other, 
d&siderations, such as health benefits from  overall food com position, should be determ inative in 

, health claim  decisions. The petition notes that eggs can be enriched tiith any fat-soluble nutrient 
by fortifying the diet of laying hens and argues that enforcem ent of health. claim  disqualifying ’ I 
lim its would prevent egg produCers from  inform ing the public about any health benefit 
improvem ents in their products and rem ove health-based,incentives for product improvem ent. 
The petition-cites seven scientific articles, published, between 1982, and ;?aOl, concerning the role 
of dietary cholesterol and/or eggs in CHD risk, to conclude that available eddence has shown 
either little or no increm ental CHD risk associ~~~d.~~~-~onsum D tion of one. eggper-day ..__ _- _._.__-_ .._^.____,__ I__,-- _.-- -I--.“-.--,-,*- s.-. I”-- .- .I--- .~ *-*.ln,, -. _* xi- , 

In evaluating emerging science and the current understanding, of the impact of dietary cholesterol 
on CHD risk, FDA took into account the 2002 Institute of M edicine (IOM ) Dietary Reference 
Intakes report on m acronutrients. As noted by the IOM  report, the m ain adverse effect of 
dietary cholesterol is increased serum  LDL-cholesterol, which is known to result in 
progressively increasing CHD risk with increasing dietary cholesterol. The, IOM  report further 
notes that epidem iological studies (such as those cited in the petition as showing no increm ental 
CHD risk associated with consum ption of one egg) have lim ited power to..detect effects of the 
m agnitude resulting from  one egg perday and thus do not provide a m eaningful basis for 
establishing adverse effects of dietary cholesterol, The IOM  report concluded that a body of 
evidence shows a positive linear association of CHD risk with dietarysaturated and trans fatty 
acids and cholesterol, and that even very low intakes of each m ay increase risk. Therefore, the 
intake of cholesterol (as well as saturated and trani fatty acids) should be.m inim ized while 
consum ing a nutritionally a&quate diet. The IOM  report specifically noted that reductions in the 
frequency of intake or serving size of certain foods such as liver and eggs can help reduce the 
intake of cholesterol. 

The IOM  report provides an authoritative independent expert opinion, with which FDA agrees, 
that dietary intake of cholesterol and saturated.fat should be m inim ized due toits positive linear 
association with CHD risk. A  single Belovo PUPA-enriched egg contains approxim ately two- 
thirds of the: Daily Value for cholesterol. Further, the saturated fat content of eggs (1.6 g 
saturated fat/egg) is substantially above the criterion in 21 CPR 101.62(c)(2) for a low saturated 
fat food (< 1 g saturated fat/reference amount). The existing EPA and DHA omega-3 fatty acid 
and CHD risk reduction qualified health claim  for conventional foods provides for use of the 
claim  on foods low in saturated fat and cholesterol and on fish that are “extra lean” as defined in 

45 Institute of Medicine of the National Academies. “Cholesterol” and Wacronutrients and Healthful Diets.” In: 
Dietary Reference Intakes for Energy, Carbohydrate, Fiber, Fat, Fatty Acids, Cholestero!, Protein, and Amino Acids. 
Washington, DC: National Academies Press; 2002. p. 9-1 - 9-32 and 1 l-l - 1 l-95. 



_ ‘-, 

Page 18 -- Mr. ,Edward A. Steele I. .^’ 
I ._ _I _ 

21, CFR 101.62(e)” Given thesignificant cholesterol and saturated fat ‘content of @elovo eggs, ” 
and the well-established association between increased intake of these lipids and‘hi&erlCI-@~~ 
risk, FDA is not convinced that public health considerations would warr&t,exer@ng ’ 
enforcement discretion with respect to the disqualifying level for cholesterol- ever#tl&iKwere- 
,credible evidence for a relationship between Belovo PUFA-enriched eggs and CHD risk. 
reduction. , * 

V. Agendy ’ 8 Consideration of Disclaimer or Qualifying Language ‘. 1 

We considered but rejected use of a disclaimer or qualifying language to accompany the 
proposed claim. We concluded that neither a disclaimer nor qualifying language would suffice 
‘to prevent consumer deception here, where there is no credible evidence to support the claim. 
Add&adis&inw,,. ar.in~o~~a~g~~~~~~~~ti~~. I _x._,.____.. - 
as baseless is not a viable regulatory alternative because neither the disClaimer nor the’qualifying 
language can rectify the false message conveyed by the unsubstantiated claim. See, e.g., In re 
Warner-Lambert Co., 86 F.T.C. 1398,1414 (1975), afdT 562 F.2d 749(D.C. Cir. 1977) (pro 
forma statements of no absolute preventi!on followed by promises of fewer colds did not cure ‘or 
correct the false message that Listerine will prevent colds); Nova& Con.wmer Health, Inc. v. 
Johnson & Johnson-Merck Consumer Pharms. Co., -290 P.3d 578,598 (3d Cir. 2002) (“We do 
not believe that a disclaimer can rectify a product name that necessarily conveys a false message 
to the consumer.“). In such a situation, adding a disclaimer or qualifying language does not 
provide additional information to help consumer understanding but merely.~ontradicts the claim. 
Resort Car Rental System, Inc. V. FTC, 518 F.2d 962, ,964 (9th Cir. j (per curiam) (upholding 
FTC order to excise “Dollar a Day” trade name.as deceptive because ‘by its nature [it] has 
decisive connotation for which qualifying language would result in contradiction in terms.“), cert 
denied, 423 U.S. 827 (1975); Continental Wax Corp. v. FTC, 330 F.2d 4?5,480 (26 Cir. 1964) 
(same); Pasadena Researcjz Labs v. United States, 169 F.2d 375 (9th,Cir. 1948 (discussing.“self- 
contradictory labels”). In the FDA context, courts have repeatedly found suqh disclaimers 
ineffective. See, e.g., United States v. Millpax, Inc., 313 F.2d I%& 154 ‘& n.1 (7th Cir. 1963) 
(disclaimer stating that “no claim is made that the.product cures anything, either by the writer or 
the manufacturer” was ineffective where testimonials in a magazine article promoted the product 
as a cancer cure); United States v. Kusi Enters., Inc., 855 F. Supp. 534, 543 (D.R.I.) (“The intent 
and effect of the FDCA in protecting consumers from . . . claims. that have not been supported by 
competent scientific proof cannot be circumvented by linguistic game-playing.“), judgment 
amended on other Prounds. 862 F. Sunn, 717 (1994). 

46 U.S. Food and Drug Administration. Qualified health claim enforcem&t discretion letter: Omega-3 Fatty Acids 
and Reduced Risk of Coronary Heart Disease (Docket No. 2003Q-0401). Sep 82004. Available from: 
http:Nwww.cfsan.fda.gov/-dms/ds-ltr38.html 
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,B;ased on EUA’s consideration of the sbientific evidence submitted with your petition,,FDA 
7’. -:. :’ .‘s.,-, .“,_\ :“, ,; 

’ 
&rcl,udes that there is np,~~rzdible evidence to support ,a, q~~~ie~~-h~~~~~~~~rn for Belovo 

_ _~,. “.’ i, ::: l”.- .:.~‘“‘&.:5, ,e:,.” j * 
:% “,‘i’:.,‘ I . omega-3 PUPA enriched eggs and reduced risk of heartdisease and sudden fatal heart attack. 

,_ A_ -.;__ % % rther, Belovo omega-3 PTJFA enriched eggs are disqualified from-bearing a health claim under 1 I ‘;‘,; . .‘” -, C,)_’ i,c ., . * ,* ;;.;:,: ,‘, :,: 
’ :; ‘\ : ,_.. :“. 1 : ‘$1 C.F.R. 101.14(e)(3), and PDA does not believe that a q~lifi~‘h~~~-~l~m about these eggs 9 
r -.-/ -; ,$::i I ‘; ,.l: “;‘; .,F’ ’ ,” and reduced risk of CHD would assist consumers in ma intaining healthy dietary practices, given’ .‘.,.L _.’ ‘ _ I 1 ‘. .I;:,; ,; : :the amounts of cholesterol and saturated fat found’ in the eggs. Thus, FDA is denying your 
; ;i’ .“. ,: X ,/ petition for a qualified health claim s I :I “,j : ,; , ’ , ~, ’ ., ,. 

,, _ , Please note that scientific information is subject to change. FDA intends to evaluate new 
.~. j’, ,’ information that ,becomes available to determine whether it necessitates a ch-______..~-._ .xi.x.““,i-~rr;i,~~~--“---7--.~rn 

For exarn~~~~~~~~~~‘~~~~~~~~~~~~~ that will. s,upp,ort the use of a qualified 
health claim or that will support significant scientific agreement. ” 

Sincerely, 

M ichael M . Landa ,” Deputy Director for Regulatory Affairs 
Center for Food Safety 

and Applied Nutrition 
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APPENDIX A  
’ 4 INTERVENTION TRIAL REPORTS CITED IN PETIMUN ’ 

Petition Ref. NO. 13:Jiang Z , SimJS. ~o~n&mptionof n-3 polyunsaturated fat& &d~+3ied :.- .: 
eggs”tid changes in plasm a lipids of hum an subjects. Nutrition. .199$9$X$8, I 
I ’ ._ 
Petition Ref. No. 14. Prado-M artinez C, M oreno M C , Anderson AHN, M artinez R M , M elero 
CD. E ffeCti ‘of substituting S tandard eggs for Colum bus@ eggs in the &et of Spanish 
postm enopausal fem ale volunteers [unpublished], 

Petition Ref. No. 15. Watrin I, B rasseur D, Carpentier YA. E ffect of the consum ption of w-3 
( fatty acid-enriched eggs on the lipid profiles of adolescents with hypercholesterolaem ia 

Petition Ref. No. 27. Hirai A , Terano T , Tamura Y , Yoshida S . Ei,cosapentaenoic acid and adult 
diseases in Japan: epidem iological and clinical aspects. Journal of Internal M edicine. 
1989;22S(suppl):69-75. 

Petition Ref. No. 55. von Shacky C, Angerer P , Kothny W , Theisen K , M udra H. The effect of 
dietary o-3 fatty acids on doronary atherosclerosis, A  random ized, double-blind, placebo- 
controlled trial. Annals of Internal M edicine. 199;130:554-62. 

Petition Ref. No. 56. Leng GC, Lee AJ, Fowkes FGR, Jepson RG, Lowe FDO, Skinner ER, 
M owat BF. Random ized controlled trial of gam m a-linolenic acid and eicosapentaenoic acid in 
peripheral arterial disease. Clinical Nutrition. 1998;17:265-71. 

Petition Ref. No. 57. Burr M L, Gilbert JF, Holliday R M , Elwood PC, Fehily A M , Rogers S , et 
al. E ffects of changes in fat, fish, and fibre intakes on death and myocardial reinfarction: Diet 
and Reinfarction Trial (DART). The Lancet. 1989 Sep~ 30;8666:757-61. 

Petition Ref. No. 58. Reis GJ, Boucher T M , Sipperly M E , Silverm anDI, McCabe CH, Bairn DS, 
et al. Random ised trial of fish oil for prevention of resenosis after %oronary angioplasty. The 
Lancet. 1989 Jul22;8656: 177-81. 

Petition Ref. No. 59. Kaul U, Sanghvi S , Bahl VK, Dev V , Wasir HS. Fish oil supplem ents for 
prevention of resenosis after coronary angioplasty . International Journal ‘of Cardiology. 
1992;35:87-93. 

Petition Ref. No. 60. Leaf A , Jorgensen M B , Jacobs AK, Cote G, Schoenfeld DA, Scheer J, et al. 
Do fish oils prevent restenosis after coronary angioplasty? Circulation. .1994;90:2248-57. 

Petition Ref. No. 61. M amhioli R, Barzi F , Bomba E , Chieffo C, DiGregorio D, DiM ascia R, et 
al. Early protection against sudden death by n-3 polyunsaturated fatty acids after myocardial 
infarction. Time-course analysis of the results of the Gruppo Italian0 per lo S tudia della 
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Petition Ref. No. 66Sacks FM, Stone PH, Gibson M, Silverman DI, Kosner B, Pastemak RC, 
for the HARO Research Group. Controlled trial of fish oil for regression of human coronary 
atherosclerosis. Journal of the American College of Cardiology. 1995;25 :1492-8. 

Petition Ref. No. 67. Stone, NJ. The Gruppc Italian0 per-lo Studio,della Sopravvivenza 
nell’infarto Miocardio (GISSI)-Prevenzione Trial on fish oil and vitamin E supplementation in 
myocardial infarction survivors. Current Cardiology Reports. 2000;2:445-51. 

Petition Ref. No. 68.‘deLorgeril M, Salen P, Martin J-L, Monjaud I, Delaye J, Mamelle N. 
Mediterranean diet, traditional iisk factoirs, and the rate of cardiovascular complications after 
myocardial infarction: Final report of the Lyon Diet Heart Study. Circulation. 1999;99:779-85. 
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supplementation with n-3 polyunsaturated fatty acids and vitamin E after myocardial infarction: 
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Association between certain foods and risk- of acute myocardial infarction.in women. British 
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,Retition Ref. No. 39. Daviglus ML, StamIer J, Orenica AJ, Dyer AR, Liu‘K, Greenhurd P, et al. 
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